Pleuroperitoneal and peritoneovenous Denver-type shunts have been used primarily for palliation of refractory malignant and chylous peritoneal and pleural collections.^[@R1]--[@R5]^ It is a shunting device that is composed of 2 silastic 15.5-F tubes connected by a compressible 1-way pump, which is positioned subcutaneously over the lower ribs (Fig. [1](#F1){ref-type="fig"}). Fluid flows spontaneously in a unidirectional fashion when the pressure gradient is \>3 mm Hg but can also be manually pumped. Because of the shunt's ability to have both pressure-dependent flow and manual pump flow, it has been used off-label to treat numerous different disease conditions.^[@R1]--[@R7]^ For this reason, we used a pleuroperitoneal (Denver) shunt for a recurrent, nonmalignant breast seroma in the palliation of metastatic breast cancer as a novel use of this shunt.

![Illustration of shunt positioning. A, The typical use of peritoneovenous (Denver) shunt with proximal end in the abdomen and distal end in the internal jugular vein. B, Placement of the shunt from the right breast cavity (proximal end) to abdomen (distal end).](gox-8-e2928-g001){#F1}

CASE
====

This is a case of a 70-year-old woman with metastatic breast cancer and recurrent, nonmalignant breast seroma. This patient initially underwent lumpectomy and axillary lymph node dissection with adjuvant chemoradiation 30 years ago for right-sided breast cancer. She had a local recurrence 20 years later and underwent mastectomy and reconstruction with right pedicled latissimus flap with an implant.

She transferred her care to our hospital and was found to have sternal involvement consistent with metastatic breast cancer. She underwent sternectomy, partial resection of the manubrium, and anterior chest wall reconstruction with GORE-TEX mesh (W.L. Gore & Associates, Flagstaff, Ariz.) and methylmethacrylate with adjuvant radiation treatment. Two months after surgery, the patient developed a seroma and nonproductive cough. The seroma was initially treated conservatively with multiple aspirations and external drain placement. Fluid cytology was found to be negative from these aspirations. Interestingly, the patient noticed a temporal relationship, including increasing respiratory symptoms with increasing breast seroma volume and resolution of these symptoms with drainage. External seroma drain placement resolved her symptoms; however, this was cumbersome for the patient, and she expressed a desire for more definitive treatment.

The patient was reimaged, and a computerized tomography scan showed dislodgement of anterior chest wall prosthesis. The patient was taken to the operating room for replacement of anterior chest wall prosthesis, debridement, and capsulectomy, with implant replacement in an attempt to resolve the recurrent seroma as well. Postoperatively, the patient again developed seroma formation and associated respiratory symptoms (Fig. [2](#F2){ref-type="fig"}). In light of the patient's metastatic disease, chronic cough associated with nonmalignant breast seroma, friable radiated tissue, and continued need to aspirate the collection, a palliative shunt from the breast cavity to the peritoneum was discussed as a possible solution. A minimally invasive surgical approach was planned for use in intra-abdominal placement.

![Preoperative computerized tomographic scan demonstrating seroma and anterior chest wall reconstruction. A, An axial view showing the right breast seroma and the implant. B, A sagittal view of the methylmethacrylate chest wall reconstruction.](gox-8-e2928-g002){#F2}

The patient was counseled extensively about the off-label use of the pleuroperitoneal (Denver) shunt, and the patient elected to proceed. The proximal portion of the shunt was placed into the right breast cavity, and a subcutaneous pocket over the lower ribs was developed into the right upper quadrant just below the hypochondrium. Laparoscopic access was obtained into the abdominal cavity, where the distal portion of the shunt was retrieved from the subcutaneous tunnel created from the right upper quadrant. The drain was then gently placed into the pelvis.

At 9-month follow-up, she had a resolution of her respiratory symptoms and breast seroma. The patient reported manual pumping of the shunt twice daily. Computerized tomography scan and ultrasound demonstrated the resolution of breast seroma.

DISCUSSION
==========

This is a case of off-label use of a pleuroperitoneal (Denver) shunt to palliate a recurrent breast seroma from a thoracic-subcutaneous fistula to the breast implant capsule. The device drains both by pressure gradient and by manual pumping, which makes it useful in the treatment of this patient. Because of these properties, this shunt was an excellent choice for our patient's particular issue. It allowed gentle drainage of the seroma with the pressure gradient, as well as the ability for the patient to manually pump if she experienced respiratory symptoms. A thorough evaluation of the published literature was reviewed, and to our knowledge, there have been no such cases that reported the use of a pleuroperitoneal (Denver) shunt to treat recurrent breast seroma.

The source of her chronic nonproductive cough was subjectively associated with the increase in nonmalignant breast seroma formation in the patient. We were unable to definitively prove that her breast seroma communicated with her chest cavity. It is hypothesized that it could be a pleural fluid buildup or even pericardial fluid.^[@R8]^ Imaging did not identify the intrathoracic accumulation of fluid even with significant seroma formation in the breast (Fig. [2](#F2){ref-type="fig"}). However, the patient noted a temporal relationship, including increasing respiratory symptoms with increasing breast seroma volume and resolution of these symptoms with drainage. With the help of the shunt, she pumps the device when she experiences a cough, which independently improves her symptoms. Important to note is that this patient had a thorough workup with pulmonology for other etiologies, all of which were negative. She has had subsequent imaging that has shown no intrathoracic abnormality.

This patient was extensively counseled about potential metastatic seeding of the abdomen. There have been reports of seeding alongside peritoneovenous shunts and pleuroperitoneal shunts; however, none of these were seen in metastatic breast cancer.^[@R9]^ She has been closely followed with Positron emission tomography (PET) scans, with no evidence of intra-abdominal metastatic disease. Before shunt placement, the patient had multiple workups for infectious and neoplastic processes, including cytology for breast implant--associated anaplastic large cell lymphoma.^[@R10]^ All cytology and pathology have been negative.

Other reconstructive options were considered for this patient, including autologous flap-based reconstruction. The patient had undergone prior abdominoplasty; so an abdominally based free flap was unavailable. An ipsilateral latissimus was used previously for her breast reconstruction. Additionally, contralateral pectoralis turnover flap and rectus flap were not possible as internal mammary perforators were sacrificed during her sternal resection. More distant free flaps were available; however, this patient did not wish to undergo extensive surgery and requested a more immediate and less invasive procedure.

CONCLUSIONS
===========

This is a case of innovative use of a pleuroperitoneal (Denver) shunt for recurrent nonmalignant breast seroma from a likely fistulous formation from thorax to the breast. We hope this work may serve as a potential alternative for palliative measures for similar patients.
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